Ochratoxin a forms a carbon-bonded c8-deoxyguanosine nucleoside adduct: implications for c8 reactivity by a phenolic radical.
The ability of the carcinogenic fungal toxin Ochratoxin A (OTA, 1) to react with deoxyguanosine (dG) has been assessed using electrospray mass spectrometry and NMR. Photoexcitation of OTA (100 muM) in the presence of 50 mol equiv of dG led to the isolation and identification of the C8-deoxyguanosine nucleoside adduct 4. Importantly, the same adduct was formed upon oxidative activation of OTA using horseradish peroxidase (HRP)/H2O2 or the transition metals Fe(II) and Cu(II), as evidenced by mass spectrometry. Because the mutagenicity and subsequent carcinogenicity of OTA are believed to stem from oxidative DNA damage (strand scission and oxidative base products) and formation of guanine-specific DNA adducts, the adduct 4 confirms the ability of OTA to react covalently with dG and has important implications for the mechanism of action of OTA and other chlorophenolic toxins that undergo oxidation to yield phenoxyl radicals. The C8 position of dG is susceptible to radical attack, as was amply proven through formation of the hydroxyl radical-derived DNA lesion, 8-oxodeoxyguanosine. The adduct 4 is the first structurally characterized nucleoside adduct of a chlorophenolic toxin, and its formation has important implications for the mutagenicity of phenolic xenobiotics.